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Article 
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Abstract: Background/Objectives: The urine sodium/potassium (Na/K) ratio has the potential to 
detect dietary habits that contribute to hypertension. In this study, we aimed to verify whether 
private health insurance sales staff can change their customers’ lifestyles based on urinalysis results 
by a prospective cohort interventional trial. Methods: Participants were randomly assigned to three 
groups: a face-to-face (FF) intervention by sales staff (n = 83), non-FF (Non-FF) intervention via a 
social networking service (n = 87), and no-intervention (Control) (n = 58). Urine analysis and surveys 
about diet and exercise habits were conducted before and after a 3-month interventional period for 
all groups. Three-time interventions were performed for the FF and Non-FF group, dietary advice 
based on the urine analysis, distribution of leaflets encouraging reduced sodium intake and increased 
locomotor activity, and viewing an educational video. For the Control group, only the urinary 
analysis results were sent by mail. Results: Significant improvements in estimated potassium intake 
were observed in the Non-FF group, and significant reductions in urine Na/K ratios were noted in 
both the FF and Non-FF groups. Multiple logistic regression analysis indicated that watching the 
video was the most effective factor for decreasing the urine Na/K ratio (odds ratio = 1.869). Total 
points for dietary behavior based on the questionnaire significantly improved among individuals 
who watched the video. Conclusions: This study demonstrates the potential for private health 
insurance companies to contribute to health promotion and introduces a novel strategy for improving 
lifestyle habits among individuals at high risk of lifestyle-related diseases. 

Keywords: urine sodium/potassium ratio; health promotion; collaboration with university medical 
school and private insurance company; lifestyle habits; high-risk and treating customers 
 

1. Introduction 

Poorly controlled hypertension is strongly associated with metabolic syndrome [1], resulting in 
an increased risk of cardiovascular events. Hypertension affects approximately 45%-49 % of the US 
population [2], 43%-48 % of Japanese individuals [3], and more than 1 billion adults worldwide [2]. 
Several established nonpharmacological interventions for the prevention and treatment of 
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hypertension have been reported [4], and decreasing sodium (Na) intake [5] and increasing 
potassium (K) intake [6] are important factors for lowering blood pressure. 

Recently, the urine Na/K ratio has been found to be more strongly associated with high blood 
pressure than daily salt intake estimated from urinary Na [7]. Kogure M et al. [8] reported that urinary 
Na/K ratio is a potential indicator for countering hypertension during health checkups in community 
settings. Urine Na/K ratio is one of the most useful tools for self-monitoring hypertension-related 
dietary habits without requiring a hospital visit. The Japanese Society of Hypertension recommends 
an average urine Na/K ratio of 4 as a feasible target value to achieve temporary goals in the Japanese 
general population [9]. 

Currently, most individuals can disseminate health information through social networking sites 
(SNSs) [10]. A key health promotion task is determining how and by whom correct health knowledge 
should be conveyed to the public. Although medical schools are generally considered reliable 
institutions for accessing current and academic health-related knowledge, many organizations lack 
sufficient capacity to disseminate health knowledge to the public. Workplaces [11], schools [12], and 
local communities connected by common interests [13] are effective health promotion communities. 
In recent years, cooperation between public institutions and companies has been reported [14], 
however, few reports exist on collaborations between university medical schools and life insurance 
companies for health promotion. 

In this study, a private health insurance company collaborated with a university medical school 
to conduct a prospective intervention trial among customers at high risk for lifestyle diseases or 
undergoing treatment to improve their lifestyle habits. The intervention involved either a sales staff 
visit or a social networking notification encouraging individuals to read distributed leaflets and 
watch video programs aimed at improving eating and exercise habits. It was hypothesized that face-
to-face visits by sales staff would encourage customers to improve their lifestyle habits. The objective 
was to explore the factors that impact behavioral changes in individuals with lifestyle diseases at the 
preliminary stage. The findings suggest that such interventions can effectively encourage individuals 
at risk of lifestyle-related diseases to improve their lifestyles. 

2. Materials and Methods 

2.1. Study Design and Settings 

This was a 3-month, prospective, randomized controlled intervention study conducted from 
August 2022 to December 2022. This study was approved by the Ethics Committee of Hirosaki 
University School of Medicine (approval number: 2023-043, 2025-002) and registered in the Japanese 
Registry of Clinical Trials (clinical research plan No: jRCT1020220037, authorization number: 
CRB2210001). 

Since 2008, Japanese health insurance holders aged 40–74 years have been obligated to 
participate in the Specific Health Check-ups and the Specific Health Guidance program, focusing on 
visceral fat obesity based on Japanese law [15]. This program specializes in checkups that screen for 
symptoms of metabolic syndrome, and the Specific Health Guidance program is provided to 
individuals at risk for metabolic syndrome to improve lifestyle habits. In accordance with the criteria 
for this health checkup, Company M ranked health insurance subscribers using its own classification 
based on Specific Health Check-up results and provided premium cashback accordingly. In this 
study, customers ranked as ‘Cash-back rank as 2 or 3’, meaning not high enough to require medical 
treatment but requiring Specific Health Guidance, or those who had already started treatment, were 
eligible for inclusion. 

Each sales staff member of Company M recruited participants from among their own customers 
who lived in Aomori Prefecture in Japan. Participants included individuals aged 18–65 years who 
were subscribed to voluntary health insurance targeting lifestyle-related diseases provided by 
Company M, ranked as ‘Cash-back rank as 2 or 3’, and able to cooperate with surveys involving sales 
staff visits, social networking via smartphones, urinalysis, and questionnaires. Exclusion criteria were 
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being a family member of the sales staff or having a history of previous diseases such as cancers, 
heart disease, cerebrovascular disease, diabetes, hypertensive retinopathy, chronic kidney disease, 
chronic hepatitis, cirrhosis of the liver, or chronic pancreatitis. Participants and sales staff received 
gift cards for trial participation. 

After providing consent, the sales staff randomly assigned participants to three different groups: 
face-to-face (FF), non-face-to-face (Non-FF), and non-intervention (Control). A total of 260 
participants were enrolled. After excluding those who withdrew consent or failed to submit 
urinalysis results or complete questionnaires, 83, 87, and 58 participants in the FF, Non-FF, and 
Control groups, respectively, were included in the analysis (Figure 1). 

 

Figure 1. Flowchart of the classifications of participants. 

2.2. Intervention Strategies 

At baseline, all patients underwent urinalysis and completed a questionnaire. Urinalysis results 
were mailed to participants by inspection contractors. The pre-interventional questionnaire collected 
information on sex, age, occupation, height, weight, past and present history of medical treatment 
for lifestyle diseases, recent suggestions for lifestyle diseases in the Specific Health Check-ups, and 
lifestyle questionnaires on dietary behaviors and locomotor activities. More information about the 
lifestyle questionnaires is provided in Table 1. 

Table 1. Lifestyle habit questionnaire items. 

Dietary behaviors 

Awareness of avoiding excessive energy intake 

Awareness of avoiding excessive salt intake 

Awareness of avoiding excessive fat intake 

Awareness of adequate intake of potassium, vitamins, minerals, and fiber 

Awareness of adequate carbohydrate intake 

Locomotor activities 

Awareness of performing physical exercises and stretching 

Awareness of regularly standing, moving, and stretching 

Awareness of performing aerobic exercise (walking, running, aerobics) 

Awareness of performing strength training 

Awareness of daily activities, such as using stairs, doing squats during short breaks 
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For the intervention groups (FF and Non-FF), health information was provided three times over 
3 months. The first intervention involved dietary advice based on the urinalysis results, such as 
appropriate salt intake. The second intervention involved providing two types of health information 
through leaflets. The first leaflet addressed eating habits, including recommendations to limit 
carbohydrate and salt intake and increase dietary fiber intake. The second leaflet addressed 
locomotor activities, provided information on locomotive syndrome [16], and recommended 
increasing walking and daily activities by 10 min. The third intervention encouraged participants to 
watch an online video. In this video, a doctor in a white coat presented two cases: one where arterial 
fibrillation detected during a health checkup was left untreated, resulting in a stroke with residual 
disabilities, and another where hypertension from youth was left untreated, leading to heart failure. 
This video highlighted the importance of seeking prompt treatment if abnormalities are identified 
during health checkups. Company M produced all leaflets and videos under specialist supervision. 
For the FF group, leaflets and video encouragement were provided and explained FF by Company 
M sales staff. For the Non-FF group, materials were delivered via SNS. At the beginning of the 
interventional period, the participants were advised to install the application software provided by 
Company M on their smartphones to measure their daily number of steps. No health information, 
other than urinalysis results, was provided to the Control group. 

All participants underwent urinalysis and completed a questionnaire survey 3 months after the 
trial initiation. The post-trial questionnaire included height and weight, a lifestyle questionnaire on 
dietary behaviors and locomotor activities (Table 1), and questions about whether participants had 
read the leaflets, watched the video, and whether they were influenced by the urinalysis, leaflets, or 
video. An overview of the intervention trial is shown in Figure 2. 

 
Figure 2. Schematic diagram of an interventional trial. FF: a face-to-face intervention group, Non-FF: non-face-
to-face intervention group, Control: control group (no-intervention group). 

The main outcomes were a decrease in the urine Na/K ratio and changes in estimated Na and K 
intake calculated by urinalysis. The secondary outcomes were changes in lifestyle questionnaire 
scores, body mass index (BMI), and steps per day. 

2.3. Data Collection and Processing 

The spot urine collection sample was analyzed using Shio-Check plus (Healthcare Systems Co., 
Ltd., Japan). Salt intake was calculated by converting the estimated Na excretion, derived using 
Tanaka's formula [17], into the corresponding amount of salt. K intake was calculated by dividing 
the estimated K excretion, based on Tanaka formula [17], by the excretion rate and converting it into 
intake. The urinary Na/K ratio was calculated by dividing the measured Na value by the measured 
K value. 
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Sales staff collated the urinalysis and questionnaire data to Company M, which were 
anonymized and provided to the analysts. Height and weight obtained from the questionnaire 
responses were converted to BMI by dividing weight (kg) by the square of height (m) and were 
included in the analysis. 

Participants answered multiple-choice questionnaires regarding lifestyle habits: 1, Be applicable; 
2, somewhat applicable; 3, undecided; 4, not very applicable; and 5, not applicable. Each response 
was assigned a point value, and the total score for five questions on eating habits and five questions 
on locomotor activities, each on a 25-point scale, was compared before and after the intervention. 

The average number of steps taken per day in the first and last weeks of the intervention was 
collected via application software and used in the analysis as the number of steps taken before and 
after the intervention. 

2.4. Statistical Analyses 

Differences among three groups (FF, Non-FF, Control) were assessed using the Kruskal–Walli’s 
test for the nominal variables, and the chi-square test for the continuous variables. Wilcoxon signed–
rank test was used to compare Na and K intake and the urine Na/K ratio before and after the 
intervention within each group. Data from all participants were compared to evaluate changes in the 
urine Na/K ratio. Differences between two groups were analyzed using the Mann–Whitney U test for 
nominal variables and the chi-square test for continuous variables. Multiple logistic regression 
analysis, using the likelihood ratio forward selection method, was performed to identify factors 
influencing a decrease in the urine Na/K ratio. The dependent variable was whether the urine Na/K 
ratio decreased compared with baseline, and the covariates included the availability of FF visits by 
sales staff, whether participants were affected by urinalysis, and whether they had read the leaflet or 
watched the video, based on responses to post-intervention questionnaire. These covariates 
corresponded to types of interventions implemented in this trial. Multicollinearity was assessed 
before selecting the independent variables. In addition, two-group comparisons between participants 
with and without the extracted factors were conducted using the chi-square test or the Mann–
Whitney U test, and changes before and after the intervention were compared using Wilcoxon 
signed-rank test. 

All statistical analyses were performed using IBM SPSS Statistics software version 26.0 (IBM 
Corporation, Armonk, NY, USA). P-values < 0.05 were considered statistically significant. 

3. Results 

3.1. Baseline Characteristics of the Three Groups 

Table 2 presents the occupations of participants. Many participants were desk workers, 
salespeople, service workers, and transport workers, and none were primary industry workers, such 
as farmers, forestry workers, or fishery workers. 
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Table 2. Occupations of participants. 

  
FF 

(n = 83) 

Non-FF 

(n = 87) 

Control 

(n = 58) 

Professional/technical workers 18 21 14 

Manager 5 1 5 

Clerk 16 19 15 

Sales worker 3 11 3 

Service worker 10 17 8 

Security worker 2 1 3 

Construction and civil engineering 4 2 1 

Agriculture 0 0 0 

Forestry 0 0 0 

Fishing 0 0 0 

Transport and communications 7 9 3 

Production process and laborers 7 0 4 

Housewives 0 1 0 

None 2 1 0 

Others 9 4 2 
Data are presented as the number of individuals. 

The baseline characteristics of the three groups are summarized in Table 3. There were no 
significant differences in sex, age, Na and K intake, urine Na/K ratio, number of present and past 
treatments for lifestyle diseases, or number of previous suggestions for hypertension. The mean (± 
standard deviation) BMI values were 25.2 ± 4.5, 24.3 ± 4.7, and 26.0 ± 4.0 kg/m2 in the FF, Non-FF, and 
Control groups, respectively, with significant differences among those three groups. The number of 
participants with a urine Na/K ratio < 2.0, the optimal target value in Japanese [9], was 16 (7.0%), and 
the number with a urine Na/K ratio < 4.0, a feasible target value in Japanese [9], was 93 (40.7%). There 
were no significant differences in total lifestyle questionnaire scores among the three groups. The 
numbers and percentages of participants who cooperated with step counting were 33 (39.7%), 46 
(52.8%), and 26 (44.8%) in the FF, Non-FF, and Control groups, respectively; no significant differences 
were observed in steps per day before the intervention. 

Table 3. Baseline characteristics of participants. Values are presented as means ± standard deviations. 

 FF 

(n = 83) 

Non-FF 

(n = 87) 

Control 

(n = 58) 
p value 

Male 

(percentage) 

54 

(65.0%) 

50 

(57.4%) 

41 

(70.6%) 
0.253 

Age (years) 43.9 ± 10.0 43.4 ± 10.9 43.4 ± 10.1 0.983 

BMI (kg/m2) 25.2 ± 4.5 24.3 ± 4.7 26.0 ± 4.0 0.041* 

Sodium intake (mg) 9.52 ± 2.28 9.307± 2.00 9.35 ± 1.84 0.942 

Potassium intake (mg) 1835.5 ± 396.5 1743.0 ± 386.8 1849.2 ± 419.0 0.167 

Urine Na/K ratio 5.10 ± 2.93 5.39 ± 3.08 4.94 ± 3.00 0.658 

< 2.0 8 3 5  

≧ 2.0, < 4.0 27 30 20  
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≧ 4.0 48 54 33  

Present treatment of lifestyle disease 20 22 20 0.347 

Past treatment of lifestyle disease 21 22 17 0.835 

Previous suggestions of hypertension 16 22 58 0.560 

Total scores in the lifestyle questionnaire    

Dietary behavior 13.1 ± 4.6 13.6 ± 4.4 13.7 ± 4.5 0.624 

Locomotor activity 15.0 ± 5.0 14.7 ± 4.9 15.0 ± 4.8 0.328 

Number of participants who cooperated 

with step counting (percentage) 

33 

(39.7%) 

46 

(52.8%) 

26 

(44.8%) 
 

Steps per day 3825.8 ± 2446.8 4876.9 ± 3080.8 4397.0 ± 2970.2 0.328 
Data are presented as the number of individuals or means ± standard deviation. BMI, body mass index. * p < 
0.05. 

3.2. Changes in Sodium and Potassium Intake and the Urine Na/K Ratio 

The changes in Na and K intake, and the urine Na/K ratio are shown in Figure 3. K intake 
relatively significantly increased from 1743.0 ± 386.8 mg to 1935.8 ± 521.8 mg in the Non-FF group (p 
< 0.01). Urine Na/K ratios significantly decreased from 5.10 ± 2.93 to 4.35 ± 2.56 in the FF group (p < 
0.05) and from 5.39 ± 3.08 to 4.65 ± 3.07 in the Non-FF group (p < 0.05). Na intake did not change 
significantly in any group. No significant differences were observed in the Control group. 

 

Figure 3. The results of the urinary analysis. Pre: pre-intervention, Post: post-intervention, FF: a face-to-face 
intervention group, Non-FF: non-face-to-face intervention group, Control: control group (no-intervention 
group). *p < 0.05, **p < 0.01. 

3.3. Factors Associated with a Decrease in the Urine Na/K Ratio 

To investigate the factors associated with decrease in the urine Na/K ratio, differences between 
baseline and questionnaire responses were compared, and participants were divided into Na/K ratio–
decreased and non–decreased groups (Table 4). There were no significant differences in the 
interventional group, age, sex, BMI, past or present treatment of lifestyle diseases, recent suggestion 
of hypertension, or total scores in the lifestyle questionnaire. A total of 224 (98.2%) participants 
completed the post-interventional questionnaire. Of these, 160 (71.4%) reported reading the leaflets 
almost entirely or partially, and 132 (58.9%) reported watching the video almost entirely or partially. 
A significant difference was observed in the number of individuals who watched the video between 
the two groups (p < 0.05). No significant differences were noted in the content that participants felt 
had affected them. 
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Table 4. Difference between groups with decreased and the non-decreased urinary sodium/potassium (Na/K) 
ratios. 

    Urine Na/K ratio   

    
Decreased 

(n =128) 

Not decreased 

(n = 100) 
P value 

Interventional groups       

  FF 51 32   

  Non-FF 49 38 0.300  

  Control 28 30   

Age   43.0 ± 10.6 44.3 ± 9.9 0.324  

Sex       

  Male 82 63 
0.869  

  Female 46 37 

BMI 24.8 ± 4.4 25.3 ± 4.6 0.478  

Past treatment of lifestyle disease 29 31 0.156  

Present treatment of lifestyle disease 33 29 0.588  

Recent suggestion of hypertension 30 23 0.938  

Total scores in lifestyle questionnaire (baseline)       

  Dietary behaviors 13.2 ± 4.4 13.8 ± 4.6 0.435  

  Locomotor activities 15.1 ± 5.0 14.6 ± 4.9 0.382  

The number of participants who answered the 

post-interventional questionnaire 
224 224   

Whether the leaflets had been read       

  Almost all/partially 92 68 
0.458  

  None 33 31 

Whether the video had been watched       

  Almost all/partially 82 50 
0.029* 

  None 43 49 

Affected by       

  Urinalysis 96 67 0.134  

  Leaflets 63 46 1.000  

  Video 58 37 0.842  
Data are presented as the number of individuals or means ± standard deviation. BMI, body mass index. * p < 
0.05. 

Multiple logistic regression analysis indicated that watching educational videos was 
significantly associated with a decrease in urine Na/K ratio (Table 5). The odds ratio was 1.869, with 
a significant chi-squared test result (p < 0.05), and the variables were also significant (p < 0.05). The 
discriminant accuracy was 58.5%, which was not high. 
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Table 5. Results of the multiple logistic regression analysis. 

  
Const

ant 

Partial regression 

coefficient 

Significant 

probability 

Odds 

ratio 

95% confidence 

interval 

Watched the 

educational video 
–0.131 0.625 0.023* 1.869 1.089–3.206 

*p < 0.05. 

3.4. Differences Between the Participants Who Watched or Did Not Watch the Educational Video 

Table 6 presents changes among participants who watched the educational video. A total of 132 
participants reported watching the video. K intake was significantly increased from 1786.4 ± 401.5 to 
1920.3 ± 506.4 mg (p < 0.05), and the urine Na/K ratio significantly decreased from 5.28 ± 2.85 to 4.49 
± 2.83 mg (p < 0.01). Total points for dietary behavior significantly increased from 13.3 ± 4.3 to 14.9 ± 
2.7 (p < 0.05). Total points for locomotor activity significantly decreased from 14.6 ± 5.0 to 13.9 ± 4.6 (p 
< 0.05). BMI and number of steps per day showed no significant changes. 

Table 6. Changes among participants who watched the educational video. 

  Pre-intervention Post-intervention p value 

Sodium intake 9.44 ± 2.00 9.36 ± 2.61 0.482  

Potassium intake 1786.4 ± 401.5 1920.3 ± 506.4 0.007* 

Urine Na/K ratio 5.28 ± 2.85 4.49 ± 2.83 0.001** 

BMI 24.5 ± 4.6 24.6 ± 4.6 0.476  

Total points of dietary behavior 13.3 ± 4.3 14.9 ± 3.7 <0.001** 

Total points of locomotor activity  14.6 ± 5.0 13.9 ± 4.6 0.045* 

Numbers of individuals who answered the 

question on the number of steps (percentage) 

63 

(47.4%) 

59 

(44.6%) 
 

Steps per day 4542.9 ± 2940.6 4483.7 ± 3124.3 0.590  
Data are presented as means ± standard deviation. BMI, body mass index. *p < 0.05, **p < 0.01. 

Table 7 presents differences between participants who watched and did not watch the 
educational video. There were significant differences in BMI at baseline (p < 0.05) and after the 
intervention period (p < 0.05). There were no significant differences in age, sex, past or present 
treatment of lifestyle disease, recent suggestion of hypertension or other lifestyle diseases, and the 
type of intervention. 

Table 7. Differences between participants who watched and did not watch the educational video. 

  
Watched 

(n =132) 

Did not watch 

(n = 92) 
p value 

Age 44.1 ± 10.7 42.8 ± 9.7 0.305  

Sex    

Male 82 61 0.573  

Female 50 31  

BMI (baseline) 24.5 ± 4.6 25.8 ± 4.2 0.018* 

BMI (after the intervention period) 24.6 ± 4.6 25.8 ± 4.3 0.021* 
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Past treatment of lifestyle disease 31 25 0.530  

Present treatment of lifestyle disease 33 28 0.369  

Recent suggestion of hypertension 28 22 0.530  

Recent suggestion of other lifestyle diseases 63 55 0.075  

The type of intervention    

Face-to-face 62 20 
0.251 

Non-face-to-face 70 14 
Data are presented as means ± standard deviation. BMI, body mass index. *p < 0.05. 

4. Discussion 

In this study, three groups were established: FF, Non-FF, and Control. It was hypothesized that 
FF interventions by health insurance company sales staff would improve the lifestyle habits of 
customers at high risk for lifestyle-related diseases or those undergoing initial treatment. K intake 
significantly increased in the Non-FF group, and urine Na/K ratios significantly decreased in both 
the FF and Non-FF groups (Figure 3). Therefore, the interventions most effective in decreasing urine 
Na/K ratios were considered next. Univariate analysis was performed to compare the urine Na/K 
ratio between the decreased and the non-decreased groups, and watching the video was identified 
as a significant factor. The odds ratio for watching the video, adjusted for the presence or absence of 
FF involvement by sales staff and leaflet reading, was 1.869. Among the population who watched the 
video, K intake, urine Na/K ratio, and total dietary behavior scores significantly improved after the 
intervention (Table 6). These results indicate that watching an awareness-raising video is the most 
effective intervention for improving dietary habits. This report demonstrates that an intervention 
conducted by a private health insurance company under the supervision of a university medical 
school can contribute to the improvement of customers’ lifestyle habits. 

At baseline, a significant difference in BMI was observed among the three groups (Table 3). The 
average BMI was highest in the Control group (26.0), and lowest in the Non-FF group (24.3), 
suggesting a potential inappropriate allocation at the initiation of the intervention trial. Therefore, 
BMI was retrospectively compared based on the results of this study. The baseline BMI of those who 
did not watch the educational video (25.8 ± 4.2) was significantly higher than that of those who 
watched the video (24.5 ± 4.6) (p < 0.05) (Table 7). These findings suggest that non-obese individuals 
are more aware of lifestyle improvements and more likely to benefit from interventions than obese 
individuals. A longitudinal investigation of children from childhood to adulthood reported a 
significant positive association among the urine Na/K ratio, blood pressure, and abdominal obesity, 
respectively [18]. Recently, the urine Na/K ratio has been shown to correlate more strongly with blood 
pressure than with salt intake [7] and has been reported as a useful indicator of diet quality in 
population-based studies [19]. The urinary Na/K ratio is thus considered a representative indicator 
of dietary habits, not only Na and K intakes, and individuals attentive to their dietary habits are more 
likely to be non-obese. Conversely, obese individuals who are not engaged in improving their eating 
habits are likely to be indifferent to lifestyle improvements; thus, targeting these groups represents a 
future challenge in health promotion. 

Participants who watched the educational video showed an increased K intake and a significant 
decrease in their urine Na/K ratio. These results suggest that many individuals who watched the 
educational video increased their consumption of vegetables and/or fruits and improved their dietary 
habits. In contrast, BMI, total locomotor activity points, and the number of steps per day did not show 
significant changes. A previous systematic review revealed that dietary behavior was more likely to 
change than physical activity through telephone interventions [20]. Eating habits may be easier to 
improve than exercise habits, particularly in the short term. Additionally, combining assessments 
such as urine Na/K ratio, which is easily quantifiable, may help motivate individuals to improve their 
dietary habits. 
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The optimal target for the urine Na/K ratio is < 2.0 [9]; however, only 16 participants (7.0%) met 
this standard value at baseline. As Japanese individuals traditionally consume more Na, the feasible 
target value for this population was set at < 4.0 [9]. Across the entire population in this trial, the 
number of participants with a urine Na/K ratio < 4.0 increased from 93 (40.7%) at baseline to 118 
(51.7%) after the intervention, although 72.7% of the participants reported that urinalysis had an 
impact. Urine Na/K ratio analysis thus has the potential to raise awareness regarding the need for 
dietary improvement and to sensitively reflect these changes. 

Total locomotor activity scores showed a significant decrease after the intervention in the video-
watched group. This result may be attributable to the trial being conducted from autumn to winter 
in northern Japan. Physical activity levels and step counts tend to decrease during winter in Japan 
[21], particularly in northern regions [22]. In any case, the trial duration and intervention methods 
were insufficient to improve participants' physical activity. 

This study has some limitations. The target population did not include primary industry 
workers, such as those in agriculture, forestry, or fishing, and was biased toward individuals 
approximately 40 years of age. The trial was also limited to customers of a single life insurance 
company in a prefecture in northern Japan. BMI was self-reported by participants and therefore may 
not have been accurate. The questionnaire used to assess lifestyle habits and the scoring method were 
developed independently, and thus lacked external validation.  Blood pressure was not investigated, 
as it was anticipated that no change would occur within the 3-month intervention period. Future 
research should examine methods to ensure the long-term maintenance of improved dietary habits, 
leading to the normalization of blood pressure. Interventions by non-certified sales staff depend on 
the quality of individual skills, and interventions through leaflets and videos are likely influenced by 
the content provided. 

5. Conclusions 

An intervention by a private health insurance company intervention can improve the urine Na/K 
ratio and dietary habits of customers at risk for, or undergoing treatment for, lifestyle-related diseases. 
Watching educational videos emerged as the most significant factor in achieving these improvements. 
This study proposes a novel approach to enhancing lifestyle habits in individuals at high risk for 
lifestyle-related diseases. 
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